ERK induces p35, a neuron-specific activator of Cdk5, through induction of Egr1.
The classical mitogen-activated protein kinase (MAPK; also known as extracellular-signal-regulated kinase), ERK cascade has been shown to have a crucial role in cell proliferation and differentiation. In PC12 cells, sustained activation of ERK induced by nerve-growth factor (NGF) is essential for neuronal differentiation. However, downstream targets of ERK that are essential for neuronal differentiation have not been defined. Here we show that NGF induces strong, sustained expression of p35, the neuron-specific activator of cyclin-dependent kinase 5 (Cdk5), through activation of the ERK pathway. The induced kinase activity of Cdk5 is required for NGF-induced neurite outgrowth. Our results indicate that sustained activation of ERK is necessary and sufficient for strong induction of p35. Furthermore, the transcription factor Egr1, is induced by NGF through the ERK pathway and mediates induction of p35 by ERK. Our results thus define an essential signalling pathway, downstream of ERK/MAPK, that leads to neuronal differentiation.